Nowadays, substances stimulating the growth and development of different agricultural plant species are used in intensive farming. Some of such plant growth regulators are Asahi SL and Moddus 250-EC. So far the literature dealing with growth regulators has focused mainly on their effects on deciduous trees. Because no data are available on how those substances affect conifer trees, this paper presents description of experiments on the effects of Asahi SL and Moddus 250-EC on the increase of tree height and branch length of Picea pungens and Thuja occidentalis. The research has proved that morphological features of the plants tested in the experiment varied according to which growth regulator was used and in what month the measurements were taken. Conifer trees sprayed with Asahi SL had a bigger yearly height growth rate and bigger growth of branches than those sprayed with the stimulator Moddus 250-EC.
INTRODUCTION
Prevention of stress is one of the objectives of arable farming. To this end, farmers take more and more interest in using different methods to improve growing conditions of crop plants, in particular in a stressful environment. Biologically active substances containing hormones, enzymes, protein, amino acids, microelements and other chemical compounds are called bio-stimulators. Used mostly in small doses, they speed up metabolism, which results in a quicker growth and development of plants [Jankowski and Dubis 2008] .
The application of bio-stimulators in crop production is a method of making plants benefit better from their growing conditions, i.e. soil quality, absorption of mineral nutrients, temperature, air humidity and amount and intensity of light [Bebhardt 2002; Matysiak and Adamczewski 2009] .
Bio-stimulators affect metabolism in a plant cell, but they also have a positive impact on plant organs and a plant as a whole. underlines the fact that the first bio-stimulator widely used in horticulture was Asahi SL, a unique product based on three active substances of the nitro phenols group, which all take part in plant metabolism in natural conditions. The effect of using Asahi SL is a higher yield and a higher quality of crops in agriculture, horticulture and in growing vegetables both in fields and greenhouses [Czyż and 
MATERIAL AND METHODS
The experiment was carried out in a nursery of ornamental trees and bushes in Ceranów (Figure 1 ). Fifteen trees were marked and selected out of three-year-old seedlings of the blue spruce (Picea pungens Engelm.) the variety of Glauca and the northern white-cedar (Thuja occidentalis) of the Smaragd variety. The plot with the trees was weeded and taken care of in the first year of the field experiment. The trees grew in soft and loose soil of class 5, according to the Polish classification system. In April 2013 the applied substances were the following regulators: Asahi SL and Moddus 250-EC in a dose of 100 ml in 100 l of water.
In the experiment there were three test plots: O -a control plot where no regulators were used, A -where the trees were sprayed with Ashai SL, M -where the trees were sprayed with Moddusem 250-EC. The morphological features tested in the experiment were the increase of the trees in height and the growth of branches in length.
Measurements of the increase were made each time on marked parts of plants and were carried out on the 27th of each month from the beginning of May till the end of September. Meteorological data for the area where the experiment was carried out were provided by the Meteorological and Hydrological Station in Siedlce. Selyaninov's hydrothermal coefficient was used to determine variability of meteorological conditions in time and their effect on plant growth.
The data presented in Table 1 indicate that the best weather conditions during the growing period were in May and September, with the most beneficial temperature and distribution of rainfall. For those months the hydrothermal coefficient was the highest, which means that the ratio of the air temperature to rainfall was optimal (K>2). It is worth mentioning that in August there was water deficiency, resulting in a drought (K = 0.25).
The growth rate indicators of the height of ornamental trees and the length of their organs were worked out using the measurements made before and after the regulators were applied.
where: W p = growth rate indicator; A -the height (length) of the tree (or its organ) when it was measured the first time B -the height (length) of the tree (or its organ) when it was measured the last time
The data obtained during the experiment were analyzed statistically using the program Statistica, Version 10.0 StatSoft, whereas to verify means Tukey's test was used with the significance level p≤ 0.05. The linear regression equation was also worked out (Y = a + bx) together with the value of the correlation coefficient (n = 39) to know the relation between the tested features.
RESULTS AND DISCUSSION
The increase in the tree height (Table 2) was varied and was in relation to the regulator used and to the month in which the measurement was taken. The highest growth of Picea pungens with both bio-stimulators used was in June (M -15 cm and A -23 cm). In May the growth was smaller but compared to the control plot it was more varied (M -13.20 and A -9.30 cm). In the case of Thuja occidentalis with both bio-stimulators used, the biggest growth was in June (M -11.20 and A -15.40 cm) and July (M -14.70 and A -15.30 cm).
The variability in time intervals of the growth rate of the trees tested during the first three months of the experiment may have been caused by different speed of the regulators activity and the physiology of the trees. Compared to the height increase in the control plot the height increase of Thuja occidentalis with growth regulators was fast in August (O -1.50, M -5.40 and A -6.60 cm). The measurements taken showed a positive effect of growth regulators on the trees tested in particular in that month, despite the fact that in August Selyaninov's hydrothermal coefficient indicated a drought. The results also showed that bio-stimulators made the plant more tolerant to unfavorable stress factors, such as water shortage, which slow down its growth and development.
The biggest height increase (Figure 2 ) of Picea pungens and Thuja occidentalis was seen when Asahi SL was used (36.50 and 42.70 cm respectively for both species) while for Moddus 250-EC the height increase was smaller (31.8 and 38.9 cm respectively). In both cases growth regulators considerably increased the height of trees in the tested plots compared to the trees in the control plot.
The use of the bio-stimulator Moddus 250-EC made conifer trees increase their height one and a half times while the bio-stimulator Asahi SL made the trees increase their height two times compared to the control plot where no growth regulator was used. The increase in the length of the branches of the trees (Table 3) was significantly varied and was dependent on the type of bio-stimulator used and the month when the measurement was taken.
The biggest branch growth of Picea pungens sprayed with bio-stimulators, compared to the control plot, was seen in the first two month of taking the measurements, in May (M -1.20, A -1.20 cm) and in June (M -2.80, A -3.30 cm). In the next months the growth in length was not so great. Compared to the control plot, the biggest branch length increase of Thuja occidentalis sprayed with the regulators was seen in May (M -0.90, A -1.60 cm), July (M -1.60, A -4 cm) and August (M -0.90, A -1.40 cm). In the last month of taking the measurements both for Picea pungensand and Thuja occidentalis there was no significant growth of the branches in all plots.
The results of the measurements of the branch growth of Picea pungens observed in August, when the weather was dry, and in the same month the results of the height growth of Thuja occidentalis showed similar response patterns of the trees. In that month, compared to the control plot, the branch growth of tress in plots sprayed with regulators was 5 to 12 times bigger. It clearly indicates that the stimulators made up for the drought. In total, the biggest annual branch growth of both tested trees (Figure 3 ) was observed for the Asahi SL regulator, with 6.30 cm for Picea pungens and 8.60 cm for Thuja occidentalis.
Compared to the trees where no regulator was used, annual branch growth of Picea pungens was five times higher for the regulator Moddus 250-EC and six times for the Asahi SL regulator. It also turned out that the growth regulators affected Thuja occidentalis less because the branch growth of that tree was smaller than in the case of Picea pungens.
In relation to the trees in the control plot, the branch growth of Thuja occidentalis sprayed with Moddus 250-EC was two times bigger, while sprayed with Asahi SL four times bigger. Statistical analysis showed a significant correlation between the increase in the height of the trees and the increase in the length of the branches of the The biggest growth rate (Table 4) of the height of Picea pungens and Thuja occidentalis (1.80 and 2.06 respectively) as well as the growth rate of their branches (3.10 and 4.44 respectively) were on the plots where Asahi SL was used.
The height growth rates of Picea pungens and Thuja occidentalis in the plots where the Moddus 250-EC bio-stimulator was used were 1.62 and 2.02 respectively, with the growth rates of branches 2.34 and 2.66. In similar experiments carried out by Jankowski et al. [2014] , where the influence of the Moddus 250-EC and Asahi SL bio-stimulators on the changes of morphological features of the yellow pine was tested, the Moddus 250-EC stimulator had more significant effects.
The studies carried out by Hetman and Adamiak [2003, 2005] , in which plants used for grafting stocks were treated with Asahi SL, proved that the regulator positively affected the quality of both stocks and scions of the rosa polyantha (Rosa multiflora), increasing the diameter and length of collar roots, the mass of roots, shoots and tillers of the plant, compared to bushes in the control plot. In a field experiment done by Bąbelewski [2008] the results of the measurements of the length of the root system, the height of the plants and the number of main and secondary roots of Thuja occidentalis of Rheingold and Sunkist varieties showed a beneficial effect of Asahi SL on the morphological features tested.
Czyż and Harasimowicz-Hermann [2008] carried out an experiment with the Asahi SL regulator used to stimulate putting down roots of woody seedlings of the willow. They proved that it quickened the growth of a bigger amount of root mass than in plants not treated with the bio-stimulator. In particular, it also happened when there was a shortage of water in the soil. Moreover, a study done by Wróbel and Woźniak [2008 a, b] showed a beneficial effect of the Antonik (Asahi SL) regulator on the common osier willow (Salix viminalis), when the number of shoots was bigger and the biomass yield higher. Besides, photosynthesis and transpiration processes were more intensive and there was an increase in the concentration of macro and microelements. A study done by , whose aim was the assessment of beneficial influence of Asahi SL on Arabidopsis thaliana and Amaranthus hybridus, proved that the use of the stimulator made the biomass yield higher because of bigger areas of leaves and a bigger content of chlorophyll and a higher intensity of photosynthesis.
To sum up, it is obvious that the application of the bio-stimulators Moddus 250-EC and Asahi SL on conifer trees of the Picea pungens and Thuja occidentalis species beneficially affected morphological features tested in the experiment when compared to the control plot where the regulators were not used. Measurements of the height of trees and length of branches showed that the effects of Asahi SL was higher than Moddus 250-EC. 
